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FOCUS ON HEALTH SERVICES RESEARCH 

The Role of Health Services Research in Healthcare Organizations 
0. Gregory Haugen, Ph.D. 

For any healthcare organization that is serious about acquiring a reputation as being world-class, health services re- 
search (F1SR) has to play a central role. The purpose of this article is to examine why F1SR is becoming a critical re- 
source in healthcare delivery and what challenges are associated with implementing an effective F1SR function within 
Navy Medicine. 


The Agency for Flealthcare Research and Quality 
(AFIRQ), the lead Federal agency charged with im- 
proving the quality, safety, efficiency and effectiveness 
of healthcare, looks to F1SR to answer the following 
questions: 

• What works? 

• For whom? 

• At what cost? 

• Under what circumstances? 

The answers to these questions are at the heart of ev- 
idence-based, patient-centered healthcare. Many lead- 
ing healthcare systems have established F1SR capabili- 
ties. For example, the Mayo Clinic has its Center for 
the Science of Flealth Care Delivery; Geisinger Flealth 
Systems has its Center for Flealth Research; the Cleve- 
land Clinic has its Quality and Patient Safety Institute; 
and Intermountain Flealthcare has the Institute for 
Flealth Care Delivery Research. My experience sug- 
gests that these questions are not addressed in Navy 
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Medicine in a systematic, strategically-oriented man- 
ner. Of equal importance, even if these questions are 
answered, does change occur as a consequence? 

About two years ago, I had the opportunity to meet 
Dr. Brent James, Executive Director of the Institute 
for Health Care Delivery Research at Intermountain 
Healthcare (IHC). The goal of the Institute is to “im- 
prove quality and reduce the cost of health care ser- 
vices in support of operational and service excellence 
and process management across the IHC system.” Dr. 
James and the Institute enjoy a world-wide reputation 
for improving quality and reducing costs. While dis- 
cussing the reasons for the many successes at IHC, 
he stated: “Health services research is the engine that 
drives clinical performance improvement.” That is a 
very powerful statement by a world-renowned leader 
in the delivery of high quality care. 

HSR is the means of informing the healthcare system 
about its performance and allowing it to continually im- 
prove by feeding back information on what works and 
what does not work. Too often, performance measure- 
ment is predominately confined to counting workload 
(e.g., relative value unit (RVU), relative weighted prod- 
uct (RWP), etc.) rather than measuring quality, efficiency, 
and effectiveness. Workload measures provide an ex- 
tremely narrow view of performance since they are not 
solely responsible for patient outcomes, quality of care, or 
effectiveness of the healthcare system. On the other hand, 
HSR includes a broad spectrum of outcomes and a com- 
prehensive measurement of care processes. It is the ability 
to link changes in care processes to changes in outcomes 
that makes an HSR function essential to any healthcare 
system and drive a world-class reputation. 





Several challenges must be met to make HSR effective. 
First, effective HSR depends upon identifying and clari- 
fying the clinical and administrative processes that are 
relevant to actual patient care. Care must be taken to 
identify and prioritize processes using criteria that in- 
clude: 

• Patient volume 

• Patient satisfaction 

• Variation in clinical quality 

• Cost per case 

Often, work processes will be focused on specific clini- 
cal conditions but may also include processes that are 
not condition-specific (e.g., processes in the laboratory, 
radiology, pharmacy, nursing units, operating rooms, 
etc.) or that relate to administrative support functions. 
Second, HSR requires robust information system sup- 
port. Performance measurement and improvement re- 
quire “bottom-up” information flows regarding the 
processes and outcomes of care. The electronic health 
record (EHR) must be more than a means of capturing 
information about a patient; it must capture information 
about the healthcare process. Dr. James reports at IHC 
the primary purpose of the EHR is protocol (guideline) 
support. In other words, the EHR is not just a reposi- 
tory for information about patients but a tool used by 
HSR analysts to inform clinical practice. Unfortunately, 
the administrative data most commonly accessible to 
military analysts (e.g., M2/MDR) are insufficient to in- 
form providers and analysts about care processes and 
outcomes. 

Third, effective HSR requires an organizational struc- 
ture that is able to translate research into clinical action 
and change. The noted management expert, W. Edward 
Deming, promoted the idea of organizing around value- 
added high-priority work processes. This is a challenge 
for Navy Medicine since it is predominantly organized 
by geographic location rather than services. Most clini- 
cal programs within Navy Medicine lack an organiza- 
tional structure that reaches across MTFs and regions. 
As a result, care processes are locally developed and 
widely variable. HSR studies performed by the Navy 
Bureau of Medicine’s (BUMED) Program Evaluation 
and Analysis Division (M81) have documented wide- 
spread variation in clinical practice across Navy Medi- 


cine. In other words, beneficiaries are treated differently 
depending upon where they live as a consequence of 
the particular inclinations and experiences of the local 
providers, global nature of Navy Medicine and its hier- 
archical structure can nevertheless invite an organiza- 
tional design that allows shared professional values and 
a focus on valued-added clinical processes. 

Finally, standardization of care processes is crucial to 
implementing an effective HSR program. A reduction 
in variation allows HSR to effectively isolate aspects 
of treatment that make a difference in patient outcomes. 
Without standardization, this opportunity is largely lost 
because much of what is being measured is non-value- 
added noise. Reportedly, Dr. James says to the doctors 
at IHC, “It’s more important that you do it the same way 
than what you think is the right way.” He is not saying 
that a given protocol applies to every patient or even to 
any patient, or that physicians shouldn’t deviate from 
a protocol. The point is that protocols serve to stabi- 
lize processes, and stable processes can be effectively 
analyzed to eliminate non-value added efforts. Careful 
standardization allows for effective variation, reliabil- 
ity, and rapid change when necessary. 

So how can Navy Medicine move forward? In many 
ways, IHC offers a model for Navy Medicine because 
of its many similarities. Like Navy Medicine, it is a sys- 
tem of 20 plus hospitals organized into three geographic 
regions. Its workload is roughly of the same magnitude 
as Navy Medicine with 156,000 admissions and 60,000 
births in 2011. The equivalent of IHC’s Institute for 
Health Care Delivery Research can be established by 
BUMED, perhaps with the Navy and Marine Corps Pub- 
lic Health Center, and one or two clinical leaders can be 
chosen to develop protocols in their respective clinical 
areas. Navy Medicine has the opportunity to establish 
its reputation as a world-class healthcare organization 
in many or even all representations of that character- 
ization. 1 

In summary, a well-developed HSR function is a vital 
step for Navy Medicine to take towards patient-cen- 
tered, evidence-based healthcare. Its purpose would be 


1 Some of the scope of what is meant by world-class in a healthcare organi- 
zation is explored in the article: Kizer, Kenneth W., “What Is a World-Class 
Medical Facility?”, American Journal of Medical Quality March/ April 2010 
25: 154-156. Accessed at http://ajm.sagepub.eom/content/25/2/154 
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to answer vital questions about the effectiveness and 
value of services that Navy Medicine provides. When 
incorporated into a carefully designed analytical struc- 
ture, it truly becomes the means for guiding clinical 
performance improvement. Implementing a robust HSR 
function requires addressing the challenges of informa- 
tion systems, culture, and organization. None can be un- 
dertaken lightly. It is easiest to maintain the status quo; 
however, HSR is an essential ingredient for improving 
clinical performance and strengthening a reputation as a 
world-class system of care. 

Dr Haugen is the director of Direct Care Analysis and Evalu- 
ation at the TRICARE Management Activity. He is the former 
director of the Program Analysis and Evaluation Division 
(M-81) at BUMED. 

SKILLS AND METHODS 

- WHAT IS HEALTH SERVICES RESEARCH? 

Health services research (HSR) is relied on by decision 
makers and the public to inform how well health sys- 
tems are delivering high-quality, affordable health care 
services and how well innovations in health policy and 
practice can improve these services. HSR is a multi- 
disciplinary field that is conducted in many different 
settings, has diverse purposes, and uses disparate sets 
of theories, concepts, statistics, and instruments derived 
from various disciplines. HSR is a continually evolving 
field that attempts to move beyond basic science in or- 
der to improve the public’s health. 

An Evolving Definition 

HSR has been defined differently by a number of think- 
ers and organizations. It lacks a widely adopted standard 
definition or conceptual structure, in part, because of its 
multi-disciplinary structure. The HSR field gained broad 
recognition in 1969 when the National Center for Health 
Services Research and Development was established by 
the federal government. Initially HSR was described as 
a field that developed methods for improving access to 
care, moderating the rate of medical prices, and assuring 
the effectiveness of care. 2 


2 Flook, E.E. and Sanazaro, P. J. Chapter 1 . Health Services Research: Ori- 
gins and Milestones. In: EE. Flook and P.J. Sanzaro, eds. Health Services 
Research and R&D in Perspective. Ann Arbor, MI: Health Administration 
Press, 1993 


Later, two Institute of Medicine (IOM) reports exam- 
ined the status and future of the HSR field. In the 1979 
IOM report, HSR was defined as “inquiry to produce 
knowledge about the structure, processes, and effects of 
personal health services.” 3 In 1995, the definition was 
updated and expanded by the IOM committee to empha- 
size the multidisciplinary nature of the field, the range 
of basic to applied research, and the need to understand 
the effects of services at both the individual and popula- 
tion levels. 4 

More recently, two comprehensive definitions of the 
field have emerged and are used most often to describe 
this area of research. These definitions include: 

• “Health services research is a multidisciplinary field 
of scientific investigation that studies how social 
factors, financing systems, organizational structures 
and processes, health technologies, and personal 
behaviors affect access to health care, the quality 
and cost of health care, and ultimately our health 
and well-being. Its research domains are individuals, 
families, organizations, institutions, communities, 
and populations.” -The Academy of Health Services 
Research and Health Policy, 2000 

• “Health services research examines how people 
get access to care, how much care costs, and what 
happens to patients as a result of this care. The main 
goals of health services research are to identify the 
most effective ways to organize, manage, finance, and 
deliver high quality care; reduce medical errors; and 
improve patient safety.” -Agency for Health Services 
Research and Health Policy, 2002 

The Goals of Health Services 

In the simplest terms, HSR is a field of study that seeks 
to improve health services by asking what works, for 
whom, at what cost, and under what circumstances. In 
2001, the IOM released their 2001 landmark report, 
Crossing the Quality Chasm: A New Health System for 
the 21st Century. This report identified six critical ele- 
ments health services should include, and HSR can be 
used to evaluate if systems are achieving these goals 


3 Institute of Medicine. Health Services Research. Washington, D.C.: Na- 
tional Academy of Sciences, 1979. 

4 Institute of Medicine. Committee on Health Services Research: Training 
and Work Force Issues. Health Services Research: Workforce and Educa- 
tional Issues. Washington, D.C. : National Academy of Sciences, 1995. 
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and what changes can be made to achieve these goals. 
These six critical goals include: 

• Patient safety - Patients should not be harmed by 
healthcare services that are intended to help them. 

• Effectiveness - Care should be based on scientific evi- 
dence that treatment will increase the likelihood of 
desired health outcomes. 

• Timeliness - Healthcare should be organized to meet 
the needs of patients in a timely manner. 

• Patient-Centered - Health services should be person- 
alized for each patient, care should be coordinated, 
family and friends on whom the patient relies should 
be involved, and care should provide physical comfort 
and emotional support. 

• Efficiency - Waste and inefficiency in the provision 
of healthcare services should be continually identified 
and eliminated. 

• Equity - The healthcare system should benefit all peo- 
ple. 

Selected Characteristics of HSR 

HSR is a field of inquiry that has several characteris- 
tics that make it challenging to both define and opera- 
tionalize in a manner that is easily understood by the 
public, policy makers, and others who know little about 
the field; however, these characteristic also speak to the 
breadth of healthcare challenges HSR can be used to ad- 
dress. These characteristics include: 

• It is conducted in many different settings (e.g., aca- 
demia, government, clinical health settings). 

• It has diverse purposes, including empirical data col- 
lection, development of research instruments and 
methodologies, and policy and operational decision 
making. 

• It focuses on several different geographic levels and 
on broad populations, as well as specific population 
subgroups. 

• It uses a disparate set of theories, concepts, statistics, 
and devices and instruments derived from various dis- 
ciplines. 

• It uses a wide range of timeframes for data collec- 
tion and analysis (e.g., historical, most current, future 
trends). 


DATA AND INFORMATION SYSTEMS 

- NON-MHS DATA SOURCES: HCUP 

The evaluation of health practices within Navy Medicine 
and the Military Health System (MHS) often requires 
comparisons to systems outside of our enterprise. Publi- 
cally available healthcare data can provide useful infor- 
mation on civilian norms, benchmarks, and targets for 
the purposes of quality and performance measurement, 
utilization management, cost analysis, and outcomes re- 
search. One such data resource is the Healthcare Cost 
and Utilization Project (HCUP, pronounced “H-Cup”), 
which is sponsored by the Agency for Healthcare Re- 
search and Quality (AHRQ). 

HCUP is a family of databases and related software tools 
sponsored by AHRQ, an agency of the U.S. Department 
of Health and Human Services. HCUP was developed as 
a unique partnership among states, the hospital industry, 
and the federal government, bringing together multiple 
data collection efforts to create a national information re- 
source of patient-level health care data. HCUP includes 
the largest collection of longitudinal hospital care data, 
some of which dates back to 1988. Most HCUP data 
originate in community hospitals, which include multi- 
specialty general hospitals, OB-GYN, ENT, orthopedic, 
pediatric, public, and academic medical centers. HCUP 
does not include data from long-term care, psychiatric, 
alcoholism/chemical dependency, and rehabilitation 
facilities, as well as all DoD, Veterans Administration, 
and Indian Health Service facilities. These facilities are 
predominately absent from HCUP because, by defini- 
tion, community hospitals exclude Federal, short-term, 
general and other specialty hospitals. HCUP also does 
not contain information on physician office visits and 
ancillary services (pharmacy, laboratory, and radiology) 
not billed on hospital/facility claims. 

The HCUP databases and tools described below can pro- 
vide analysts within Navy Medicine and the MHS with 
resources for comparative analysis on topics including 
cost and quality of health services, medical practice pat- 
terns, access to health care programs, and outcomes of 
treatments at the national, State, and local market levels. 
Additional information about HCUP databases and tools 
can be found at http://www.hcup-us.ahrq.gov/ . 
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HCUP Databases 

HCUP contains three nationwide databases and three 

state-level databases, as well as a free, online query 

panel system called HCUPnet: 

• The Nationwide Inpatient Sample (NIS) - The NIS 
has inpatient information from a national sample of 
over 1,000 hospitals from 1988 onward. The database 
includes all inpatient stays from all sampled hospitals, 
resulting in approximately 8 million hospital stay re- 
cords in each data year. 

• The Kid’s Inpatient Database (KID) - The KID con- 
tains a nationwide sample of pediatric inpatient dis- 
charges for every third year beginning in 1997. The 
KID was specifically designed to permit researchers 
to study a broad range of conditions and procedures 
related to child health issues. 

• The Nationwide Emergency Department Sample 
(NEDS) - The NEDS yields estimates of nationwide 
hospital-affiliated emergency department (ED) visits 
starting in 2006. Data includes all ED encounters for 
all sampled hospitals, resulting in 25 to 30 million ED 
visit records in each data year. The NEDS is the larg- 
est all-payer ED database in the United States. 

• The State Inpatient Databases (SID) - The SID con- 
tain the universe of the inpatient discharge abstracts 
in participating States, translated into a uniform for- 
mat to facilitate multi-State comparisons and analy- 
ses. Together, the SID encompass about 97 percent of 
all annual discharges in the U.S. Some States include 
discharges from specialty facilities, such as acute psy- 
chiatric hospitals. 

• The State Ambulatory Surgery Databases (SASD) - 
The SASD contain the ambulatory surgery encounter 
abstracts in participating States, translated into a uni- 
form format to facilitate multi-state comparisons and 
analyses. All of the databases include abstracts from 
hospital-affiliated ambulatory surgery sites. Some 
contain the universe of ambulatory surgery encounter 
abstracts for that State, including records from both 
hospital-affiliated and freestanding surgery centers. 


• The State Emergency Department Databases (SEDD) 
- The SEDD contain the ED encounter abstracts in 
participating States, translated into a uniform format 
to facilitate multi-state comparisons and analyses. The 
SEDD contain information on hospital-affiliated ED 
visits that do not result in hospitalizations (treat and 
release). 

• HCUPnet - HCUPnet is a free, on-line query system, 
which uses the above mentioned databases from the 
HCUP Project. It enables the user to access health 
statistics on inpatient and ED utilization. Users can 
generate tables of outcomes by diagnoses and proce- 
dures. Data can also be cross-classified by patient and 
hospital characteristics. Because HCUPnet stores data 
in tables to protect individual records and increase 
running efficiency, it is meant to provide statics on 
an aggregated level, which limits the complexity of 
analysis it can perform. HCUPnet cannot produce 
complex queries, multivariate analyses, or statistics 
that may violate confidentiality, but it can be used for 
simple statistics, sample size calculations, trends in- 
formation, rank ordering of diagnoses and procedures, 
and significance testing. HCUPnet can be accessed at 
http://hcupnet.ahrq.gov/ . 

HCUP Tools and Software 

In addition to databases, HCUP contains many tools and 
software that help health services researchers and deci- 
sion makers to use HCUP and other similar administra- 
tive databases. These tools are free and can be down- 
loaded from the HCUP website at http://www.hcup-us. 
ahrq.gov/tools software.isp . Some of the more useful 
tools for Navy Medicine analysts include: 

• The Clinical Classifications Software (CCS) - The 
CCS provides a method for classifying ICD-9-CM 
diagnoses or procedures into clinically meaningful 
categories, which can be used for aggregate statis- 
tical reporting of a variety of types. There is also a 
CCS for classifying Current Procedural Terminology 
(CPT) codes and Healthcare Common Procedure Cod- 
ing System (HCPCS) codes into clinically meaning- 
ful procedure categories that are identical to the CCS 
for ICD-9-CM procedure categories, with the addition 
of specific categories unique to professional service 
codes in CPT/HCPCS. The HCUP CCS categories 
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have recently been added to many healthcare encoun- 
ter files in M2, making them easy to use with MHS 
data. 

• Chronic Condition Indicator (CCI) - The CCI fa- 
cilitates health services research on diagnoses coded 
in administrative data. This classification system al- 
lows researchers to readily determine if a diagnosis 
is a chronic condition. In addition, the tool groups all 
diagnoses into body systems so that users can create 
indicators listing which specific body systems are af- 
fected by a chronic condition. 

• Comorbidity Software - The HCUP comorbidity soft- 
ware assigns variables that identify coexisting condi- 
tions on hospital discharge records. The comorbidity 
categories and algorithms applied by this tool are also 
known as the “Elixhauser comorbities”. 

NEW KNOWLEDGE 

- NOTED PUBLICATIONS 

From research to health policy impact. 

Clancy CM, Glied SA, Lurie N. 

Health Serv Res. 2012 Feb;47(1.2):337-43. 

This commentary discusses the challenges in using re- 
search to influence policy given the sometimes diver- 
gent principles of the research enterprise, which values 
a rigorous discovery of new knowledge, and the policy 
environment, which values the implementation of solu- 
tions to address emerging and real-time issues. The au- 
thors note that health services researchers can influence 
policy in four important ways: they can identify critical 
problems, research the benefits and harms of policy so- 
lutions, estimate the costs and consequences of policy 
proposals, and actively participate in the policy process 
to aid real-time decision-making. The authors note that 
it is not enough to simply produce rigorous and precise 
results about important problems. To contribute and be 
valuable to the policy process, researchers have to com- 
municate scientific findings to colleagues and decision 
makers from very different backgrounds and convince 
policymakers that a proposed intervention will work. 
The authors argue that researchers must understand the 
context of the policy process in order to successfully 
contribute scientific solutions to policies that are devel- 


oped and implemented to address the challenges of our 
health system. 

Read more about this publication at http://www.hsr.org/ 
hsr/abstract.isp?aid=47252968202 . 

TIPS AND TRICKS 

- USING CHARACTER FUNCTIONS IN M2 TO CON- 
STRUCT USER DEFINED OBJECTS AND LOCAL VARIABLES 

In M2 DESKI, there are two types of variables that can 
be created by the user: user defined objects (UDOs) and 
local variables. In DESKI, there are many built in func- 
tions that can be used to create UDOs or local variables, 
and this section highlights a number of useful character 
functions. 

There are many ‘Character Functions’ available to the 
user wishing to create a UDO or local variable. Many of 
these functions are the same whether a user is creating a 
permanent UDO or a local variable, but there are some 
functions that exist only when creating a permanent UDO 
and vice versa. Recall that UDOs are created as perma- 
nent objects using the available dimensions and measures 
within a specific M2 class or folder (i.e., created on the 
user’s hard drive and used for any query built from the 
same subclass as that particular UDO). Permanent UDOs 
appear in their own folder called “User Objects” in the 
left panel of the Query Panel. As these UDOs live on a 
user’s machine, a user can use them as “Results Objects” 
but also as “Conditions” when building a query. Since 
the permanent UDO lives on a user’s hard drive (i.e. not 
within the report), it cannot be sent via M2 mail to an- 
other user; instead, instructions or the actual UDO will 
have to be sent via e-mail. The other type of variable that 
can be created by a user is a local variable, which, as the 
name suggests, lives within a specific report and can be 
built using only those dimensions or measures that were 
pulled from M2 (i.e., created from objects in an existing 
data cube and used after the query has been executed). 

As a reminder, the following steps are taken to create 
permanent UDOs and local variables: 

• Permanent UDO - No file needs be open. User 
objects can be accessed through ‘Tools/Universe’. 
Select ‘MHS MART (M2)’ or ‘MHS MART (M2) 
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RESTRICTED’ (if appropriate), click ‘User Objects’, 
and then click ‘Add’. Name and correctly classify the 
UDO in the ‘Definition’ tab, and then, create the new 
object by entering applicable functions and existing 
subclass objects (must be from the same subclass if 
using multiple objects) into the formula bar on the 
‘Formula’ tab. Select ‘Test’ to verify that the syntax is 
correct. Selecting ‘OK’ saves the UDO on the user’s 
hard drive, and the UDO can be accessed on a recurring 
basis in other queries derived from the same subclass 
from which the UDO was created (the new UDO is 
found in the Folder/Class called “User Objects” in the 
query panel). 


• Local Variables - Open a file with an existing data 
cube in the report manager view. Access the variable 
editor by selecting ‘Data->Variables->Add’. The 
variable editor has two tabs: ‘Definition’ tab, which 
allows the user to name the new local variable and 
designate its type (measure, dimension or detail), and 
‘Formula’ tab, which allows the user to create the new 
variable using existing variables in the report and 
any of the applicable functions. A local variable lives 
within the report, so it has to be re-created with every 
report built, but it will be sent with the report if the 
report is sent to another M2 user. 


CHARACTER FUNCTIONS - EXAMPLE 


Illustrated below are descriptions and examples of some of the most useful character functions available when 
creating UDOs. Each function may have a slightly different name depending on whether it is accessed through 
the ‘User Object’ path (i.e., permanent UDO) or ‘Variable Editor’ path (i.e., local variable). 

1. Concatenation function - joins two character strings end-to-end. ‘Concat’ is the function used to create a 
permanent UDO (figure 1), while ‘Concatenation’ is the function used to create a local variable (figure 2). 

Example: Patient-Centered Medical Homes (PCMH) are designated by specific MEPRS4 Codes at each 
Treatment DMIS ID. If a user wants to examine PCMH at multiple MTFs, the concatenation of ‘Tmt DMIS 
ID’ and ‘MEPRS4 Code’ allows for a unique meaningful identifier of each PCMH by location. 

Figure 1. Concatenate function for permanent UDO Figure 2. Concatenate function for local variable 


User Object 



1 Definition Formula | 



Concat ( -{CAPER Deta*\Tmt DMIS ID)- , {CAPER DetaillMEPRS4 Code} ) 



1 

R? Get Assistance on Functions 


Test... 


Classes and Objects: Functions: Operators: 



i MEPRSl Code 

B Character Functions a 

+ 



■ i MEPRS2 Code 

|T| Character prompt 

• 



i MEPRS3 Code 

0 Character to char* 

/ 



■i MEPRS3 Code Descript 

0 Chr 

( 



MEPRS4 Code 

0 Clob 

) 

II 



• i MEPRS4 Code Descript 

0 Coalesce 

II 



i MTF Service Area v 

0 jConcatj v 




< > 

& j) & 



Concatenates two character strings 


More... | 




OK | Cancel 

He!p | | 

1 






Healthcare Analytics in Navy Medicine / September-October 2012 


7 



CHARACTER FUNCTIONS - EXAMPLE 


2. Substring function - extracts a string that is a part of a longer string of characters. The extraction can start 
from the left, right, or designated starting position. ‘Left’ returns a specified number of characters from the 
left of a character string. ‘Right’ returns a specified number of characters from the right of a character string. 
A user can specify the starting position using the ‘Substring’ function for permanent UDOs (figure 3) or the 
‘SubStr’ function for local variables (figure 4). 

Example: A user can divide 1CD-9-CM diagnosis codes into diagnosis groups by substringing the first three 
alphanumeric characters, which are left-justified and presumed to have a decimal after the third digit. 


Figure 3. Substring function for permanent UDO 


Figure 4. Substring function for local variable 




3. Trim function - Removes the leading (left-side) and trailing (right-side) blanks from a string. ‘LeftTrim’ 
removes only the leading (left-side) blanks, while ‘RightTrim’ removes only trailing (right-side) blanks. 
While ‘LeftTrim’ and ‘RightTrim’ can be used to create either permanent UDOs or local variables, only the 
‘Trim’ function is available when creating local variables. 

Example: A user can trim the trailing blanks from ‘Beneficiary First Name’ so that it can be concatenated 
with ‘Beneficiary: Last Name’ to create ‘Beneficiary Name’. 

4. Numeric to character function - Converts numeric objects to character objects. The ‘Numeric to character’ 
function is only available when creating permanent UDOs using the user object view. 

Example: The ‘Days Supply’ object in the PDTS Detail subclass contains an integer that can be converted 
to a character using the ‘Numeric to character ’function. The new character object can be concatenated to 
‘NDC’so that cost per script by source system can be compared for each NDC/Days Supply combination. 
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KNOWLEDGE SOURCES 


IN THE NEXT ISSUE... 


- A PERSPECTIVE ON GENERAL SCIENCE PERIODICALS 

The following review presents exposure to general sci- 
ence serial publications that contain articles useful for 
general professional growth and knowledge attainment. 

A core sentiment factoring into each issue of Healthcare 
Analytics in Navy Medicine is that the publication is a 
vehicle for continuing education to promote profession- 
al development and communication. Most of the serial 
publications reviewed in this section deal with rather 
specialized areas of healthcare, but the value of more 
general science publications should not be discounted 
by our readership. There are few enterprises in which 
more disciplines intersect than in healthcare. 

For those of us who work in this complex system of 
many moving parts, acquiring additional knowledge of 
secondary subject areas can help with understanding the 
full context of some analytical exercises, aid in iden- 
tifying solutions that result in ’’making things better,” 
and enhance the development of critical thinking skills. 
Even more exciting is the possibility of conditioning 
our thinking to make connections between needs within 
the healthcare sector and new technologies or percep- 
tions emerging elsewhere. Innovations will come from 
identifying where technology transfer to healthcare can 
provide an improvement. 

Periodically, in future issues of Healthcare Analytics 
in Navy Medicine, reviews of general-science publica- 
tions will be provided. These publications will include 
New Scientist (a weekly), Science News (a biweekly), 
and Scientific American (a monthly), all with their own 
unique flavor and appeal. 


The next issue of Healthcare Analytics in Navy 
Medicine will focus on the relationship between 
the direct and purchased care sectors in the MHS 
in general and within Navy Medicine in particular. 
The content of the next issue will emphasize how 
changes in one sector affect the other and the need 
to consider both sectors in decision making and 
analyses related to clinical and healthcare delivery 
operations. 
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